Two-site expression immunoassay using a firefly luciferase-coding DNA label.
We report the first two-site, "sandwich type" expression immunoassay using as a label an expressible DNA fragment encoding firefly luciferase. The DNA label consisted of a T7 RNA polymerase promoter, a firefly luciferase-coding sequence, and a poly(dA/dT) tail. The 3' end of the DNA label was biotinylated and complexed with streptavidin. A sandwich immunoassay for prostate-specific antigen (PSA) was developed in which the antigen was first bound to an immobilized monoclonal antibody and then reacted with a biotinylated polyclonal antibody. The streptavidin-luciferase-coding DNA complex was then bound to the immunocomplex. The DNA label was subsequently expressed in vitro by coupled transcription and translation. The generated luciferase was measured by its characteristic bioluminescent reaction. The bioluminescence was linearly related to the concentration of PSA in the sample. As low as 30 ng/L PSA was measured (12.5-microL sample) with a signal-to-background ratio of 2.3, and the linear range extended to 3 microg/L. The results obtained from the proposed assay agreed well to those determined by IMx immunoassay (y = 0.98x + 0.74 microg/L; r = 0.971; n = 44). The use of the newly developed DNA label in a two-site immunoassay was demonstrated for the first time. The assay was applied successfully to the measurement of serum PSA.